Determination of a PAF antagonist pharmacophore using combined Molecular Electrostatic Potential and Molecular Lipophilicity Potential.
PAF is a potent lipid mediator involved in many pathological disorders, such as platelet aggregation, immuno-inflammatory reactions, vascular disorders, septic shock and bronchoconstriction. We chose to study the electronic and lipophilic properties of eleven PAF antagonists, comprising five tetrahydrofuran derivatives, four hetrazepines, the ginkgolide BN-52021 and the pyrrolo-thiazole derivative RP-59227. A Molecular Electrostatic Potential (MEP) contour drawn at -25 kCal/Mol shows three electronegative areas in most compounds. Two areas can be considered as analogous to those described in the so-called "Cache-Oreille" (Earmuff) Model. Molecular Lipophilicity Potential (MLP) analysis allows us to characterise one hydrophilic area, localised at the same place as one of the electronegative areas, and two lipophilic areas, of which the biggest draws a typical "sock" contour. These three areas represent the minimal requirements for a high affinity to the PAF receptor. MEP and MLP results are here combined to propose a pharmacophore for PAF antagonists, including two lipophilic areas, two hydrophilic and electronegative areas and an electronegative zone with no particular hydrophilic behaviour.